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APPENDIX 2.  National Water Level Observation Network (NWLON) Station 
Configuration 
 
All NWLON stations maintain a high degree of accuracy and reliability, and are considered 
“multipurpose”, providing both high rate, real-time data, and long-term sea level trends.   
NWLON station construction is quite robust, and great care is taken in obtaining long-term 
continuous and valid water level data.   Many stations have now been operating continuously for 
over 100 years.  The tide station at San Francisco has been continuously operating for over 150 
years.  The tide houses used to house the equipment are designed to last 30-40 years and 
underwater components are designed to withstand harsh coastal wave and current environments.  
Tide station platforms may be elevated to withstand storm surge.  In colder regions, station 
configurations are designed to withstand ice conditions.  All stations have an associated network 
of bench marks that are surveyed annually to ensure vertical stability of the gauge, and preserve 
a consistent data record in case of slow or sudden vertical movement due to pier deterioration, 
earthquakes, glacial rebound, ship/dock collisions, or station destruction by coastal storms.  If 
destroyed, a new station can be established relative to the same vertical reference datum using 
the established bench mark elevations.  Differential leveling is done on a yearly basis between 
the water level sensor and the bench marks to ensure vertical stability of the sensor relative to the 
land and to ensure the bench marks are vertically stable among themselves.  Efforts are also 
underway to systematically connect all long-term tide stations to the National Spatial Reference 
System (maintained by NOAA’s National Geodetic Survey) where relationships do not currently 
exist between local tidal datums and geodetic vertical datums, such as the North American 
Vertical Datum of 1988 (NAVD88).  Annual routine Operations and Maintenance (O&M) is also 
performed at each NWLON station to make any minor necessary repairs, upgrades, and/or to 
recalibrate the sensors as necessary.  Figure A2-1 illustrates a common NWLON station 
configuration that features both acoustic primary and pressure backup sensors, which is found in 
many locations, particularly along the East and Gulf coasts, and in the Caribbean.  Many Alaska 
NWLON primary gauge configurations feature a dual orifice pressure sensor configuration 
because the severe effects of the ice can destroy the acoustic sensors’ protective wells and also to 
account for the fact that downward looking acoustic sensors cannot measure the correct water 
levels when the water is frozen or ice accumulates in the sounding tube.   At each station one 
data collection platform (DCP) is designated as a primary, and the other as a backup.  At some 
very remote locations a redundant set of DCPs and sensors are installed to reduce data loss.  
Lower precision strain-gauge pressure sensors are typically used for the backup system.  This 
two-DCP configuration has several applications.  Not only do the redundant observations limit 
the potential for data gaps associated with equipment malfunction, but in tsunami station 
configurations, the primary DCP records both 1 and 6 minute averaged water level values, and 
the backup DCP records 6-minute and 15-second averaged water level data which can be 
accessed following an event for modeling applications.  The backup transducer may also be used 
to record extreme high water level events, which may exceed the height of the acoustic sensor.   
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Figure A2 -1. One common NWLON station configuration including acoustic  
and pressure water level sensors with a primary and backup DCP. (NOAA, 2001) 
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